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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , or to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications .] 

The Structure of the Red Lithium Line. 

In a recent number of the Proceedings of the Royal 
Society Prof. McLennan and Mr. Ainslie have 
announced the interesting discovery of a new com¬ 
ponent of the line X =6708 in the spectrum of lithium, 
the line appearing, under the conditions of excitation 
employed by them, as a quartet. They proceed to 
discuss the possibility of this structure being due to 
two pairs of lines, each pair being assigned to one of 
the isotopes of lithium. To the present writer it 
appears that the new components cannot be accounted 
for in this manner. 

The structure of the line in question has been 
investigated by Kent ( Astrophys. Journ. vol. 40, 
p. 337, 1914), Takamine and Yamada (Proc. Tokio 
Math. Phys. Soc., vol. 7, No. 18, p. 339, 19x4), Zeeman 
(Proc. Roy. Acad. Amsterdam, p. 1130, Feb. 1913 ; 
p. 155, Sept. 1913), King (Astrophys. Journ., vol. 44, 
p. 169, 1916), and the writer (Proc. Roy. Soc. A, vol. 
99, p. 101, 1921). Kent, and Takamine and Yamada, 
observed it as a single pair of emission lines, and 
Zeeman, who investigated the absorption spectrum, 
also recorded a single pair of lines, with the reserva¬ 
tion that with a high density of the absorbing vapour 
other lines made their appearance. Zeeman con¬ 
sidered that these lines which appeared at high 
vapour densities were analogous to lines observed in 
the sodium spectrum by R. W. Wood. King, who 
investigated the structure of the line in the arc and 
in the tube-furnace, found that with a low vapour 
density the line appeared as a simple pair, and that 
at higher vapour densities a third component 
appeared ; with a still greater amount of vapour the 
phenomena were complicated by reversal. King has 
published one photograph in which, owing to reversal, 
the line has the appearance of a quartet. McLennan 
and Ainslie used a vacuum arc under conditions in 
which it would appear that the density of the lithium 
vapour must have been very great, and one may 
surmise that this condition is essential for the appear¬ 
ance of the fourth component. 

It seems, however, that under appropriate condi¬ 
tions the line appears as a simple pair, and our ideas 
as to the nature of isotopes would have to be pro¬ 
foundly modified if the pairs due to the two isotopes 
were found to require different conditions for their 
excitation. If the four components were really two 
pairs due to the two isotopes they should always 
appear together with an invariable intensity ratio of 
1 : 16. The line can be seen easily as a simple pair 
in a carbon arc in air if the poles are brushed over 
with an exceedingly dilute solution of a lithium salt. 
The components are then less sharp than when the 
vacuum arc is used, and the main difficulty is to have 
little enough lithium in the arc, so as to avoid the 
appearance of the third component and complex 
structures due to reversal. In the vacuum arc the 
third component appears very readily unless the 
amount of lithium vapour is small. It may further 
be mentioned that the relative intensities of the 
components are not in good accordance with the view 
that they are due to the two isotopes. 

From a theoretical point of view also, there are 
grave difficulties. The calculated separation, on 
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Bohr’s theory, of corresponding lines in the pair, is 
about 0.087A., the observed separation being between 
three and four times as great. McLennan and Ainslie 
put forward the suggestion that the separation may 
in fact be the product of the “ calculated separation ” 
and the atomic number ; but the correctness of the 
calculated separation has been verified by the 
observed differences between the lines of the Balmer 
series of hydrogen and alternate members of the 
i Puppis series of helium, and in this case the agree¬ 
ment is exact and the “ calculated separation ” does 
not require to be multiplied by a factor of 2, the 
atomic number of helium. T. R. Merton. 

The Clarendon Laboratory, Oxford, 

October 19. 


The Mechanism of the Cochlea. 

In view of the discussion in these columns towards 
the end of 1918, and the letters which followed it at 
various times, the model designed by Mr. George 
Wilkinson, of Sheffield, and described in Nature of 
October 21, p. 559, is of much interest and importance. 
It is obvious that the construction of such a model 
presented many mechanical difficulties, and great 
credit is due to Mr. C. E. Stewart, the mechanician of 
Prof. Leathes's laboratory, for the successful result. 
It may, therefore, be useful to mention that a full 
description was published in the Journal of Laryn¬ 
gology and Otology, of September last, a short account 
having been given in the Proceedings of the Physio¬ 
logical Society ( Journal of Physiology, vol. 56, p. ii). 
The apparatus was demonstrated to the Physiological 
Society in December 1921, as also to the British 
Association in September 1922. 

I take it that others besides medical students have 
been dissatisfied with most of the theories put forward 
to avoid the difficulties thought to be involved in the 
Helmholtz view of the resonance of the basilar 
membrane. Those theories in which this membrane 
is supposed to act as a whole, like a telephone dia¬ 
phragm, or by “ pressure patterns,” are inconsistent 
with the progressive differentiation of structure along 
the membrane, in addition to being in conflict with 
what is known of the conducting properties of nerve 
fibres. Thus the views suggested by Ewald, Ruther¬ 
ford, Waller, and Wrightson are unacceptable. It 
appears that although Helmholtz had referred 
incidentally to “ loading ” of the vibrating elements 
of the membrane by the liquid in which it lies, the 
great importance of this factor was first realised b}^ 
Mr. Wilkinson and investigated experimentally by 
him. His model is doubtless capable of still further 
improvement, but even in its present form many 
problems would have light thrown upon them by its 
behaviour. The degree of damping and the spread 
of resonance to neighbouring elements may be 
mentioned. The number of waves required to excite 
sympathetic resonance of a tuned element may 
perhaps be determined. Some degree of spread is 
not inconsistent with the Helmholtz theory, since the 
amplitude of vibration of other elements than those 
in tune with the vibrations received might well be 
too small to stimulate the nerve endings. Dr. Gray 
has shown that a similar cutting out of small stimuli 
takes place in the localisation of a point of pressure 
in the skin. 

It is of interest to note that the model responds to 
a tuning-fork held in contact with the brass case, just 
as the cochlea does to conduction through bone. 
This indicates that the impulses given by the move¬ 
ments of the stapes are the same as those of sound 
waves directly transmitted through water, as would 
be expected from theoretical considerations. 
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Mr. Wilkinson also points out in his paper the 
necessity for the basilar membrane being continuous. 
If the fibres had gaps between them, no regular 
loading of the vibrating elements would be possible. 

W. M. Bayliss. 

University of London, University College, 

Gower Street, W.C.i. 


The description of Dr. Wilkinson’s model of the 
cochlea in Nature (October 21, p. 559) recalls Dr. 
Yoshii’s experiments on guinea-pigs. Yoshii operated 
with long-sustained notes from whistles of different 
pitches, and concluded from the resulting lesions in 
the organ of Corti that the pitch of the note deter¬ 
mines the region of maximal displacement of the 
basilar membrane. But as he used the same pressure 
to blow the different whistles (Zeitschr. f. Ohrenheil- 
kunde, 58, 1909, p. 205), the product aV had a 
constant value, i.e. the greater the frequency of the 
note employed, the less the amplitude of its vibra¬ 
tions, which shows at once that Yoshii’s results do 
not support his conclusions. If Dr. Wilkinson’s 
model of the cochlea is a good one, it will show that 
the locus of maximal vibration in the basilar mem¬ 
brane for a given note shifts toward the distal end 
when the intensity of that note is increased, and 
toward the fenestral end when its intensity is dimin¬ 
ished ; and will thus demonstrate once again that the 
principle of resonance can find no application in the 
internal ear. W. Perrett, 

University of London, University College, 

Gower Street, W.C.i, 

October 26. 


An Empire Patent. 

In the article appearing in Nature for September 
30, p. 437, with the above heading, there is the under¬ 
lying assumption that the status of the inventor 
should be assimilated to that of the author, namely, 
that both should be secured a world-wide monopoly 
at a minimum expenditure. Will you allow me to 
present in your columns a more philosophical view of 
the history and function of patent law in relation to 
the growth and decay of civilisation, from which it 
will be seen that the favourable treatment of the 
inventor cannot be based upon international prin¬ 
ciples. It is part and parcel of a purely national and 
competitive policy. 

The processes by which the characteristics of a 
higher civilisation are transmitted to races of lower 
culture appear to be based ultimately upon biological 
laws. Pressure generated within the walls of the 
higher civilisation drives out its more enterprising 
citizens to seek their fortunes elsewhere, and the new 
colonists, by interbreeding with the native stock, 
impart to it their own superior characteristics. The 
outward forces tending to the disruption of the older 
organisation may be economic, religious, or political, 
or some combination of these. The process may 
occupy centuries or be accomplished within as many 
decades. Thus the industrialisation of the English 
occupied many centuries—the periods of advance in 
the reigns of Edward III., Elizabeth, and Charles II. 
being associated with large influxes of the industrial 
population of the Continent. On the other hand, 
the rapid rise of the United States to the rank of a 
first-class power has been the work of the past fifty 
years. In both these instances national development 
was preceded by conditions which favoured the intro¬ 
duction and assimilation of a higher strain from 
abroad. Maintaining a civilisation at a high level in 
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turn rests upon its compliance with the same bio¬ 
logical law. 

Talent and enterprise are the natural monopoly of 
a relatively small fraction of the human race. These 
characteristics are transmitted by direct descent, 
reproducing themselves in successive generations. 
How closely the fortunes of an industry may be 
associated with particular family names—notwith¬ 
standing the dilution which each family undergoes by 
marriage—is not sufficiently recognised. It has, for 
example, been shown recently that iron founding was 
introduced into this country by a body of French 
workers in the reign of Henry VII. A leading family 
which came in at this period were the Leonards, 
members of which migrated to the United States in 
the seventeenth century ; whence the saying arose, 
that “ where you find ironworks there you find a 
Leonard.” But there is some reason to suppose that 
the French iron-founders originally came from Italy. 
Hence the Leonardos, Lennards, or Leonards may 
trace their connexion with this industry perhaps for 
500 years. This reappearance of the same char¬ 
acteristics in successive generations of a family, and 
the predominance of the imported families in the 
higher ranks of culture—other than that of adminis¬ 
tration—can be verified by reference to the National 
Directories. A Stirling is generally an engineer, a 
Hochstetter a mineralogist, a Matthiessen a physicist. 
These families form a cosmopolitan body whose 
services can be enlisted by any country which 
possesses the power and foresight to attract them. 
Thus the maintenance of a civilisation depends 
upon its power to retain the services of its best native 
stock, while constantly reinforcing it from outside 
sources. 

At an early period in the history of this country, 
bringing in companies of skilled artisans from abroad 
became an accepted feature in the exercise of the 
Royal prerogative. In the reign of Elizabeth a new 
feature was introduced, whereby, in addition to the 
Royal protection and favour, an exclusive right of 
manufacture was granted to any institutor of a 
manufacture not in use within the realm at the date 
of the Letters Patent. This system, though opposed 
to the tenets of the Common Law, received a grudg¬ 
ing recognition in the Statute of Monopolies in 
1624. Under this Statute the rights of the native 
inventor rested on the fact of his profession that he 
was willing and able to institute a new industry.- 
The efficacy of the law rested upon two principles : 
that it attracted foreign strains of inventive ability, 
while stimulating that of the native inventor. 
Anthropologists are agreed that there is a fairly equal 
distribution of ability in different races. The 
English Crown recognised the deficiency in native 
stock and made good its defects by selective racial 
interbreeding. 

The first blow to the efficiency of the English 
patent system was struck in the last quarter of the 
eighteenth century by a judge of the King’s Bench. 
It is well known that there is a remarkable hiatus in 
the continuity of patent law decisions for the century 
and a half subsequent to the Statute of Monopolies. 
The reason for this is now clear. The Crown, not¬ 
withstanding the provisions of the above Statute, 
successfully maintained the right of disposing of its 
own grants by constituting the Privy Council the 
Court before which alone the validity of patent rights 
could be adjudicated. In spite of the more than 
doubtful character of its jurisdiction, the Council 
proved a most competent and business-like tribunal. 
It never lost sight of the real object of the law. 
Hence proposals for instituting new industries were 
not allowed to drop if a suitable applicant for the 
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